Clinical efficacy of direct DNA sequencing analysis on sputum specimens for early detection of drug-resistant Mycobacterium tuberculosis in a clinical setting.
Early detection of drug-resistant Mycobacterium tuberculosis is important for the control and prevention of disease transmission. However, conventional drug susceptibility tests for drug-resistant M tuberculosis take at least 3 to 8 weeks. Here, we report the clinical efficacy of direct DNA sequencing analysis for detecting drug-resistant TB on sputum specimens in a clinical setting. A total of 113 sputum specimens from 111 patients, who were suspected of having drug-resistant TB by clinicians, were used for DNA sequencing of katG, rpoB, embB, and pncA genes for isoniazid (INH), rifampin (RIF), ethambutol (EMB), and pyrazinamide (PZA) resistance, respectively, and the results were compared with drug susceptibility tests. The optimization of antituberculosis drugs according to the results of DNA sequencing and the treatment outcomes of the patients were also analyzed. Turnaround time of the direct DNA sequencing analysis was 3.8 +/- 1.8 days. We found mutations related to drug resistance in 30 clinical specimens for katG, 39 for rpoB, 13 for embB, and 24 for pncA. The sensitivity and specificity of the assay were 63.6% and 94.6% for INH, 96.2 and 93.9% for RIF, 69.2% and 97.5% for EMB, and 100% and 92.6% for PZA, respectively. Of the patients with RIF resistance, including multidrug-resistant TB by the assay, 92.5% of the patients with initial first-line antituberculosis drugs were changed to second-line antituberculosis drugs, and treatment was successful in 61.9% of these cases. Direct DNA sequencing analysis of clinical sputum specimens is a rapid and useful method for the detection and treatment of drug-resistant TB.